PAT-NO: JP02000209298A 



DOCUMENT-IDENTIFIER: JP 2000209298 A 

TITLE: METHOD OF CHANGING COMMUNICATION SERVICE 

QUALITY 

PUBN-DATE: July 28, 2000 



INVENTOR-INFORMATION: 
NAME COUNTRY 
MARINHO, JOHN ANTONIO N/A 
PITT AMP ALLI, ESHWAR N/A 
STANZIONE, DANIEL CHARLES N/A 
ZYSMAN, GEORGE ISAAC N/A 



ASSIGNEE-INFORMATION: 

NAME COUNTRY 

LUCENT TECHNOL INC N/A 



APPL-NO: JP1 1356278 
APPL-DATE: December 15, 1999 



PRIORITY-DATA: 98212885 ( December 16, 1998) 

INT-CL (IPC): H04L029/06, H04B007/26 , H04L012/56 , H04M003/00 , H04Q003/545 



ABSTRACT: 

PROBLEM TO BE SOLVED: To enable changing service quality by monitoring the 
availability of communication system resources, selecting a user who receives 
the change of communication service and changing at least one kind of property 
in communication service to be provided to the user. 

SOLUTION: A base station 84 detects latent property in the overload of a 
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system or the resources with respect to the users inside a circle 98. Then the 
user who performs access to a database 106 and downgrades a service class is 
identified or selected. A mobile station receives an alert message transmitted 
by the base station 84 on a forward channel and executes affirmative response 
on a reverse channel, such as a reverse traffic channel or a control channel. 
The mobile station and the base station adapt a new parameter, change the 
service class, and then return to a normal operation. When the resources to be 
^ngah|p *r*^^<&*«<^^™\\cir pr n r^ j s use d j n order to upgrade the service 
class of the user to be the higher one. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A method which is a method of changing a property of communication service and is 
characterized by to have a step which changes at least one property of a step which chooses a user who 
receives a step which acts as the monitor of the availability of at least one communication system 
resource, and modification of communication service by which (A) (B) offer is made, and 
communication service with which a user is provided in order to change availability of (C) 
communication system resource. 

[Claim 2] Said step B to choose is a method according to claim 1 characterized by having a step which 
judges a user's priority. 

[Claim 3] Said step B to choose is a method according to claim 1 characterized by having a step which 
judges a user's current status. 

[Claim 4] Said step C to change is a method according to claim 1 characterized by having a step which 
changes a bandwidth given to a user. 

[Claim 5] Said step B to choose is a method according to claim 1 characterized by having a step which 
chooses a new user. 

[Claim 6] Said step C to change is a method according to claim 1 characterized by having a step which 
improves communication service with which a user is provided. 

[Claim 7] Said step C to change is a method according to claim 1 characterized by having a step which 

carries out down grade of the communication service with which a user is provided. 

[Claim 8] How to change a property of communication service characterized by providing the following 

(A) A step which acts as the monitor of the availability of at least one communication system resource 

(B) A step which chooses a user who receives modification of communication service offered (C) A step 
which judges whether a user refused said modification of communication service (D) A step which 
changes at least one property of communication service with which a user is provided in order to change 
availability of a communication system resource, if a user has not refused said modification 

[Claim 9] Said step C to judge is a method according to claim 8 characterized by having a step which 
communicates that a user was chosen for said modification of communication service with the user. 
[Claim 10] Said step C to judge is a method according to claim 9 characterized by having a step which 
receives a communication link from a user. 

[Claim 1 1] (E) A method according to claim 8 characterized by having further a step which chooses 
another user if a user refuses said modification. 



http://www4.ipdl jpo.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F 0 /o2Fwww4.ipdl.jpo.g 03/18/2004 



Page 1 of 6 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to assignment of a 

network resource about a communication link. 

[0002] 

[Description of the Prior Art] Communication system has only the resource of the number of finite. 
There are equipment, an optical fiber, a conductor, a signal processor, and a radio frequency spectrum in 
these resources. An available capacity in a communication network changes according to the number of 
users. If a large number of users use the network, the network resource which supports a new user may 
be insufficient. Moreover, also in case an available capacity makes equipment an offline state for 
maintenance or repair, it will become less. 
[0003] 

[Problem(s) to be Solved by the Invention] When the resource which supports a new user is not enough, 
the new user will be denied service and will generate displeasure and a dissatisfaction leg to YUSA. 
thus, the same service as the user who desires high-class service also to the user who desires only 
service of a low class according to various situations — not providing — it could not obtain, and the 
property of service could not be changed and effective assignment of a network resource was not 
achieved. 
[0004] 

[Means for Solving the Problem] This invention is solved by changing a class of service of an above- 
mentioned problem to the existing user. A class of service changes by changing audio legibility, a data 
transfer rate, error correction capacity, etc. By carrying out down grade (it lowering) of the class of 
service to the existing user, a communication network resource is releasable for a new user. It is 
avoidable to irritate the new user who tries to start a new call by this. Moreover, a user on the existing 
call can be prevented from giving a dissatisfaction leg, even if a^ass of service falls. It is because these 
users consent to the down grade and it can receive a tariff discount etc. 

[0005] Moreover, a user can also refuse down grade of service in the real time. For example, a user can 
give during a call an opportunity to refuse a demand of communication system which carries out down 
grade of the class of service of the call. A call person with such access to refuse can be prevented from 
receiving a tariff discount from a user who accepts down grade of service unconditionally. 
[0006] Communication system acts as the monitor of the resource with an available new u ser. If 
ava ilability (availability) of a resource becomes small or comes below a predetermined thresEoTd, 
co mmunication system will s tart re duction of a class of service to ajs elected user. A class of service can 
be reduced reducing quality ot service with which the existing cornmunTcation link is provided, or by 
giving only a communication link of low quality to a new user. ~~ 
[0007] For example, communicative quality can be reduced reducing an amount of error encoding used 
for detecting and correcting an error in which a communication channel originates when a specific user 
reduces the number of available channels and reduces a data transfer rate, or by using a vocoder (voice 
encoder) of a low rate so that audio quality and legibility which are transmitted in a communication 
channel top may be reduced in a wireless system. 
[0008] 

[Embodiment of the Invention] Drawing 1 A and B shows the resource for good in communication 
system. Drawing 1 A shows the condition that communication system thru/or 90% of network resources 
are used by X man's user. It means that this is an object for good to a call and service request only with 
10 new% of the resource of a system. It will become impossible for communication system to become 
an overload and to serve it for a new user in this condition, in such a case. 

[0009] Drawing 1 B shows a condition when the class of service decreases to some X man's users [ at 
least ]. By having carried out down grade of the class of service, available system resources increased in 
number to a new user. In this example, the amount of the system resource used with the present call was 
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able to become less from 90% to 75%, and 25% of communication system resource was able to be given 
to a new user. By carrying out down grade of the class of service thru/or deterioration offered to some 
users, other users were able to increase the available resource. As a result, a new user can abolish 
irritation in case it becomes impossible to receive service, and the user reduced in the quality of service 
does not give a dissatisfaction leg by having the tariff of communication service made low. 
[0010] Some entries in the data base used for drawing 2 A, B, and C choosing the user who receives the 
down grade of a class of service thru/or reduction are shown. A separate table and a separate data base 
can be used to the communication link of a different class. In this example, a voice communication link 
and a table 16 use data communication, and, as for a table 14, a table 18 uses the video communication 
link. The train 20 is used for addresser discernment (Caller ID) in a table 16. Addresser discernment 
may be a user's telephone thru/or a terminal number, or other identifiers. A train 22 includes the entry 
which shows the first class of service to each user at the time of initiation of a call (assuming that 
enough system resources are available). If the resource is available, a user can give the best option in f 
each option of the communication link property in trains 24, 26, and 28. \ 
[001 1] The user of a class with a high initiation class of service can give a desirable option rather than it\ 
corresponds to 1 or two or more communication link properties. Although there may be the number of \ 
classes how many, in this example, only three classes explain for the conciseness of explanation. A \ 
premium class is equivalent to the best class of service. For example, the user can give the high data 
transfer rate on a communication network, and a low error rate. A high transmission rate is given by 
using two or more communication channels for juxtaposition (parallel). Many informational overhead 
bits are used and a low error rate is given by using error encoding technology which makes it possible to 
detect and correct an error and which was refined more. Service of a standard class is low quality 
compared with a premium class. A user is provided with a standard class at a transmission rate lower 
than for example, a premium class and/or a high error rate. Service of an economy class is the lowest 
class in this example, and is offered at the lowest transmission rate and/or the highest error rate to a user. 

[0012] In a table 16, trains 24, 26, and 28 are listing the configuration of the option thru/or option to 
different quality of serviceability. The train 24 is listing the option of a data transfer rate about the 
number of the channels with which a user is provided for a communication link. If the number of 
channels is large, the rate of data transmission will become high. The train 26 is listing the option of a 
channel class as an analog or digital. Here, digital one gives the engine performance better than usual. A 
train 28 shows the option of an error rate as a range of an error rate. A train 30 shows a user's priority. 
[0013] The user of the highest priority is a user who cannot receive reduction in a class of service most 
easily, and the user of a low priority is a user it is easy to receive reduction in a class of service. 
Moreover, when th ft.iisfiris of.t hn hiphe.st priority available sysf e m resourcejncreases. he is a user it i s 
the easiesU ojup grade^axlass of service. It is shown whether a tra in 32 has the access (capacity) to which 
a user refuses reduction in a class of service! The call person with the access (capacity) which refuses 
reduction in a class of service pays a tariff too many because of the capacity, and/or whenever he uses 
the capacity, he pays a tariff too many. It is shown whether a train 34 has the volition in which a user 
accepts down grade. A train 36 shows a user's current status (condition), this train 36 shows which 
option a possible communication link property is alike, respectively, and it receives, and is offered to the 
specific user. By getting to know a user's present status, before carrying out down grade of other users 
who do not yet receive the first down grade, it can prevent performing two or more down grade to one 
user. 

[0014] The lines 40, 42, and 44 of a table 16 show the available status and the available option 
corresponding to three different users. The user of a line 40 is the customer of a premium class, as 
shown in a train 22, and although there is volition which receives down grade, there is no capacity 
refused as shown in each of trains 34 and 32. This user is a user of the group who is the easiest to 
upgrade that a priority is the highest, therefore it is the hardest to receive down grade. The present status I 
is shown in the train 36 and, as for this, a user shows [ all the present ] in digital one that the channel V 
whose error rate is three which are 0. 1% is accessed. It is shown that a train 24 has the volition in which 
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this user accepts the down grade to 1-2 channels from three channels. It is shown that a train 26 has the 
volition in which a user receives down grade from digital one to an analog channel. It is shown that a 
train 28 has the volition in which a user receives the down grade in the error rate to 0. 1 to 0.5% of 
maximum error rate. Lines 42 and 44 show the class of available service option, and these users' current 
status to other users similarly. 

[0015] Tables 14 and 18 show the class of respectively available down grade to voice communication 
and a video communication link. These tables are the same as the table having shown the class of 
service in the data call except for the property of communication service which is different down grade 
or in case it upgrades having changed. Although the class and error rate of a channel are changed with 
the thing about data communication in a table 14 about voice communication, the option of a vocoder is 
one of the things of voice communication. A vocoder is used for encoding voice in radio. Voice with 
13K clearest vocoder is given, EVRC (enhanced variable rate coder) and 4K vocoder give the voice of 
lower legibility, and 4K vocoder gives the worst legibility. A table 18 shows the property of a 
communication channel changed for the class of service of a video communication link. As mentioned 
above, in a video communication link, an encoding option is also added besides a root option, a channel 
class option, and an error rate option. For example, it includes choosing between encodings of MPEG1 
and MPEG 2 in an encoding option (MPEGl and MPEG 2 are standard video encoding technology). 
Here, MPEG 2 gives the better engine performance. 

[0016] Please care about that down grade performed according to the data base shown in drawing 2 can 
be performed dynamically. That is, you may carry out in the time of the midst of a call, or initiation of a 
call. Moreover, the table of drawing 2 A, B, and C may be constituted using the call of other classes, a 
communication link property, and an option. 

[0017] Drawing 3 shows a typical wireless system. This system has the mobile exchange center (MSC) 
80 and MSC82. MSC80 is served to base stations 84 and 86. MSC82 is served to base stations 88 and 
90. These MSC 80 and 82 communicates with Public Switched Telephone Networks (PSTN) 92. 
PSTN92 gives the communication link to the local exchange carrier (LEC) 94, and this LEC94 gives the 
communication link to the end terminal 96. Each base station offers radio in the geographical field 
which surrounds a base station. In this example, it is assumed that a base station 84 offers 
communication service within a circle 98. Therefore, a base station 84 offers communication service to 
mobile stations 100 and 102 and other mobile stations in a circle 98. 

[0018] MSC 82 and 80 - each communicates with a data base 106. A data base 106 includes 
information which was explained about drawing 2 A, B, and C in the top. MSC82 communicates with a 
data base 106 on a communication link 108, and MSC80 communicates with a data base 106 on a 
communication link 1 10. Communication links 108 and 1 10 may be direct links, may let PSTN pass, or 
may be networks like a data network or an ATM (Asynchronous Transfer Mode) network. If either a 
base station or MSC detects lack of a network resource, down grade of which call is carried out, what 
kind of down grade is available, or in order to judge a user's current status, a data base 106 will be 
accessed. 

[0019] In the example relevant to drawing 4 , many mobile stations shall be in the circle 98 of drawing |j 
3 , and 90% of the resource of a base station 84 shall be used. Therefore, it is necessary to decrease a 
class of service to 1 in a circle 98, or two or more users. Drawing 4 shows the communications protocol 
between the mobile stations and base stations 84 by which down grade is carried out in a class of 
service, i.e., exchange of a message. Abase station 84 detects the latency of the o verload of a sys tem 
thru/or a resource (120). Next, the user" who accesses and does dowil grade to a data base 106 is ^ ■ 
identified thru/or chosen (122). The user is chosen based on the user of the lowest priority by which 
down grade is not carried out until now based on the communication link property to contribute to 
abolishing the overload of a network resource. 

[0020] As other options of down grade, you may carry out based on the status of a home user, and a 
visitor user / roaming user. In this example, the user of the line 1 12 of drawing 2 A is the lowest priority, 
and down grade is carried out first. The class of down grade is decided (124), namely, the parameter 
corresponding to the communication link property of concerns by which down grade is carried out 
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newly is decided. This is performed according to the data base shown in drawing 2 as mentioned above. 
A base station 84 sends an alert message to a mobile. This alert message can include an audible-sound 
alert, a seismic coefficient alert, and a visible (visual) alert (126). It is used for telling a user about 
audible sound, a seismic coefficient, and a visible alert being the midst of down grade processing of 
service. Although this alert may be passed on an order channel like an order (forward) traffic channel, it 
may be passed on a control channel. In a mobile station, a mobile station acts as the monitor of the 
traffic and/or control channel to an alert message (128). 

[0021] A mobile station receives the alert message to which the order channel top was sent by the base 
station 84 at step 126 (130). A mobile station carries out the positive acknowledge of the reception of 
the alert by transmitting a positive acknowledge on a reverse traffic channel or a reverse channel like a 
control channel (132). A base station 84 receives the alert response (134). Refusal of down grade may be 
included in the acknowledge message from this mobile station. Although consent of down grade may be 
included, it can also be dealt with with tacit consent with there being no refusal. This refusal is good also 
by being able to make a user choose according to an alert, for example, pressing one of keys or emitting 
a command. 

[0022] If a base station 84 can receive the positive acknowledge of an alert, the base station 84 will 
judge whether it is a carrier beam for refusal in the acknowledge message. If refusal is received, the data 
base shown in drawing 2 A will be checked although it judges whether it has the capacity which a 
mobile station refuses. When it is judged that it has the capacity which receives refusal in step 136 and a 
mobile refuses, a base station identifies another user who does down grade (122). When it is judged that 
refusal is not received or there is no refusal capacity into a data base, a base station sends an alert to a 
mobile with a new parameter (138). This new parameter shows how a quality of service is lowered. This 
parameter means dropping 1 or two or more active communication channels, using a different vocoder, 
and reducing the amount of error encoding. This message is sent to a mobile on an order channel or a 
control channel. 

[0023] In a mobile, a mobile judges whether it is a carrier beam for a new parameter from a base station 
84 (140). Step 142 will be performed if the message of a new parameter is not received. It judges 
whether the time-out (time-out) generated the mobile. If the time-out has occurred (for example, after 1 
second), a mobile will act as the monitor of the communication channel for a new alert or control 
information (128). Step 144 is performed when the message accompanied by a new parameter is 
detected at step 140. A mobile carries out the positive acknowledge of the reception of a new parameter 
by sending an acknowledge message to a base station 84 on a reverse channel or a control channel (144). 
A base station receives a positive acknowledge (146). 

[0024] A mobile and a base station apply a new parameter and change a class of service (148 150). After 
changing a parameter, a mobile and a base station return to the usual actuation. In the case of a mobile, it 
is accompanied by acting as the monitor of a traffic channel and the control channel in the case of 
communication link offer to a user, the first down grade for future down grade [ as opposed to / in the 
case of a base station, a base station continues offering a communication link to a mobile, and / other 
users ] - a carrier beam user's further down grade sake - the monitor of a system resource - it carries 
out. 

[0025] If the sy stem re sources which can be used increase in number, the same process can be used in 

ord er to upgrad e a user's class of serviceTgra 4iigh class -~ 

tOOZB] ProvidingaUSBr ^vi t h comm unication servfce~is usually accompanied by utilization of two or 
more networks. Therefore, it is advantageous by combining a data base from some networks and making 
the data base access all networks to cooperate the down grade of service ranging over some networks. 
For example, in drawing 5 , the mobile terminal 100 uses the wireless network 162 for some 
communication paths, and the remaining portion of the communication path passes PSTN 174 and 
LEC178, before reaching the object terminal 198. A data base 160 can access the wireless network 162, 
and PSTN174 and LEC178. Moreover, a data base 160 can be equipped with two or more data bases 
like a database 106. 

[0027] If the wireless network 162 carries out down grade of a user's class of service, having carried out 
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down grade of the current status of a call is reflected in a data base. When PSTN174 also has materials 
shortages and needs a user's down grade, PSTN 174 accesses a data base 160, down grade of the user 
using the wireless network 162 has already been carried out, and, so, it recognizes that down grade 
cannot be again carried out by PSTN 174. PSTN 174 will choose other users, in order to carry out down 
grade, therefore it can make fairness distribute reduction of the class of service to a user more as a result. 

[0028] Drawing 6 shows the network where some which share a data base 160 differ, in order to 
cooperate the down grade of the service offered by 1 or two or more networks. The wireless network 
(WLN) 162 communicates with a data base 160 through a link 164. The private voice network (PVN) 
166 accesses a data base 160 using a communication link 168. The private data network (PDN) 170 
accesses a data base 160 using a communication link 172. The public switched network (PSTN) 174 
accesses a data base 160 through a communication link 176. LEC178 communicates with a data base 
160 through a link 180. The asynchronous transmission mode (ATM) network 182 accesses a data base 
160 using a communication link 184. The Internet network 190 communicates with a data base 160 
through a link 194. The link between each network and a data base 160 may be a channel which passes 
through a direct communication link, 1, or two or more of other networks. 

[0029] Drawing 7 shows a part of wireless network 162. This wireless network carries out the monitor 
of the availability of a resource, and if it is with the need, it will choose the user who accesses and does 
down grade to a data base 160 through a link 164. The wireless network 162 includes the mobile 
exchange center 210 and a base station 220. The mobile exchange center (MSC) 210 communicates with 
PSTN174, and sends or receives a call. The call with PSTN174 is treated by the switch 222, and routing 
of this is carried out to either of the vocoders 224, 226, and 228. The output of a vocoder is transmitted 
to the interface unit 230, and this sends a call to the interface 234 of a base station 220 through a 
communication link 232. The cotton of the call from the interface unit 234 is carried out to a channel 
controller (CC) 236, and this sends a call to either of the wireless sections (radio) 238, 240, and 242. 
[0030] The output of the wireless section is added with an adder 244, is amplified with amplifier 246, 
and is sent to a mobile user through an antenna 248. The mobility management processor (MMP) 250 
located in MSC210 acts to MSC as the monitor of the resource availability of a base station. Moreover, 
MMP250 may be arranged in another location which acts to some MSC as the monitor of the base 
station corresponding to them. MMP250 acts as the monitor of the availability of a vocoder to a switch 
222. Some of vocoders can be used as the vocoder of a high rate, and they can use other vocoders as the 
vocoder of the lower rate which does not give the voice quality of not much high level rather than it 
gives high-quality voice quality. 

[003 1] If MMP250 detects lack of a ****** high rate vocoder, it will access a data base 160, will 
choose the user who does down grade to the vocoder of a low rate, and will make a high rate vocoder 
available at the user of a high priority. A bank of the vocoder corresponding to a switch 222 can be 
arranged also to a base station 220 as an alternative means of arranging to MSC210. Moreover, 
MMP250 acts as the monitor of the availability of the wireless section in a base station 220 through a 
link 232. The availability of the wireless section corresponding to a digital channel is lower than a 
threshold, and if it is difficult to provide the report person of a high priority with a digital- 
communication channel, MMP250 will choose the user who accesses a data base 160 and does down 
grade to the analog channel using the analog wireless section, and will make the digital radio section 
available at the user of a higher priority. 

[0032] Drawing 8 shows a part of communication network. This communication network transmits and 
receives a call through ports 270 and 272. An ON appearance communication link is usually performed 
through the set of physical channels 274, 276, 278, and 280 and the set 282, 284, 286, and 288 of other 
at least one physical channel, for example, channels. A switch 290 is used for offering connection 
between physical channels 274-280 and physical channels 282-288. 

[0033] Each of these physical channels can contain the virtual channel of a large number arranged at the 
time slot transmitted on each physical channel. This kind of switch is used in a network like PSTN, a 
data network, or an ATM network. The switch controller 292 acts as the monitor of the availability of 
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the channel with which a specific user is provided, and the number of channels. If the number of call 
channels comes below a threshold, a controller 292 will access a data base 160 through a link 294, and 
will choose the user by whom down grade is done by reducing the number of the channels with which a 
user is provided. By reducing the number of the channels to the user as whom 1 or plurality was chosen, 
a channel with available new user and user of a higher priority increases. 
[0034] Drawing 9 shows some of Internet 190 and Internet Service Providers (ISP) 300. ISP300 
communicates with users 302, 304, and 306 through LEC308, PSTN3 10, and the cable network (CN) 
3 12. These users usually communicate using a modem. The signal from a user's modem is received by 
the switch 314 which gives connection with a bank of modems 316 and 318. The output from a modem 
is processed by the interface processor 320, and a signal is formatted according to the protocol with 
which it agrees between ISP300 and a network 322. 

[0035] A controller 324 acts as the monitor of the availability of the modem in the function and banks 
316 and 3 18 of a switch 3 14. If a controller 324 detects that the number of fast modems is below a 
threshold, it will choose the user who accesses a controller 324 through a link 326 at a data base 160, 
and does down grade. Down grade of the user is carried out by changing from a fast modem to a slow 
modem. This increases a fast modem available for the user of a higher priority. 
[0036] The interface processor 320 offers a communication link to another Internet 190 which minds a 
network 322 from ISP300. A network 322 communicates with other networks in the Internet like 
networks 324, 326, 328, and 330 through a router like routers 332, 334, 336, and 338. Moreover, each 
network acts as the monitor of the availability of the resource again, as shown in relation to drawing 8 . 
If 1 or two or more networks detect lack of the resource for good, a network will access a data base 160 
and will choose the user as for whom service does down grade. Each network can access the direct data 
base 160 through a link like a link 340, or a network can also communicate with a data base 160 through 
the another network and another router which offer direct link access to a data base 160. 
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TECHNICAL FIELD 



[The technical field to which invention belongs] Especially this invention relates to assignment of a 
network resource about a communication link. 
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PRIOR ART 



[Description of the Prior Art] Communication system has only the resource of the number of finite. 
There are equipment, an optical fiber, a conductor, a signal processor, and a radio frequency spectrum in 
these resources. An available capacity in a communication network changes according to the number of 
users. If a large number of users use the network, the network resource which supports a new user may 
be insufficient. Moreover, also in case an available capacity makes equipment an offline state for 
maintenance or repair, it will become less. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] When the resource which supports a new user is not enough, 
the new user will be denied service and will generate displeasure and a dissatisfaction leg to YUSA. 
thus, the same service as the user who desires high-class service also to the user who desires only 
service of a low class according to various situations — not providing — it could not obtain, and the 
property of service could not be changed and effective assignment of a network resource was not 
achieved. 
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[Means for Solving the Problem] This invention is solved by changing a class of service of an above- 
mentioned problem to the existing user. A class of service changes by changing audio legibility, a data 
transfer rate, error correction capacity, etc. By carrying out down grade (it lowering) of the class of 
service to the existing user, a communication network resource is releasable for a new user. It is 
avoidable to irritate the new user who tries to start a new call by this. Moreover, a user on the existing 
call can be prevented from giving a dissatisfaction leg, even if a glass of service falls. It is because these 
users consent to the down grade and it can receive a tariff discount etc. 

[0005] Moreover, a user can also refuse down grade of service in the real time. For example, a user can 
give during a call an opportunity to refuse a demand of communication system which carries out down 
grade of the class of service of the call. A call person with such access to refuse can be prevented from 
receiving a tariff discount from a user who accepts down grade of service unconditionally. 
[0006] Communication system acts as the monitor of the resource with an available new user. If 
availability (availability) of a resource becomes small or comes below a predetermined threshold, 
communication system will start reduction of a class of service to a selected user. A class of service can 
be reduced reducing quality of service with which the existing communication link is provided, or by 
giving only a communication link of low quality to a new user. 

[0007] For example, communicative quality can be reduced reducing an amount of error encoding used 
for detecting and correcting an error in which a communication channel originates when a specific user 
reduces the number of available channels and reduces a data transfer rate, or by using a vocoder (voice 
encoder) of a low rate so that audio quality and legibility which are transmitted in a communication 
channel top may be reduced in a wireless system. 
[0008] 

[Embodiment of the Invention] Drawing 1 A and B shows the resource for good in communication 
system. Drawing 1 A shows the condition that communication system thru/or 90% of network resources 
are used by X man's user. It means that this is an object for good to a call and service request only with 
10 new% of the resource of a system. It will become impossible for communication system to become 
an overload and to serve it for a new user in this condition, in such a case. 

[0009] Drawing 1 B shows a condition when the class of service decreases to some X man's users [ at 
least ]. By having carried out down grade of the class of service, available system resources increased in 
number to a new user. In this example, the amount of the system resource used with the present call was 
able to become less from 90% to 75%, and 25% of communication system resource was able to be given 
to a new user. By carrying out down grade of the class of service thru/or deterioration offered to some 
users, other users were able to increase the available resource. As a result, a new user can abolish 
irritation in case it becomes impossible to receive service, and the user reduced in the quality of service 
does not give a dissatisfaction leg by having the tariff of communication service made low. 
[0010] Some entries in the data base used for drawing 2 A, B, and C choosing the user who receives the 
down grade of a class of service thru/or reduction are shown. A separate table and a separate data base 
can be used to the communication link of a different class. In this example, a voice communication link 
and a table 16 use data communication, and, as for a table 14, a table 18 uses the video communication 
link. The train 20 is used for addresser discernment (Caller ID) in a table 16. Addresser discernment 
may be a user's telephone thru/or a terminal number, or other identifiers. A train 22 includes the entry 
which shows the first class of service to each user at the time of initiation of a call (assuming that 
enough system resources are available). If the resource is available, a user can give the best option in 
each option of the communication link property in trains 24, 26, and 28. 

[001 1] The user of a class with a high initiation class of service can give a desirable option rather than it 
corresponds to 1 or two or more communication link properties. Although there may be the number of 
classes how many, in this example, only three classes explain for the conciseness of explanation. A 
premium class is equivalent to the best class of service. For example, the user can give the high data 
transfer rate on a communication network, and a low error rate. A high transmission rate is given by 
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using two or more communication channels for juxtaposition (parallel). Many informational overhead 
bits are used and a low error rate is given by using error encoding technology which makes it possible to 
detect and correct an error and which was refined more. Service of a standard class is low quality 
compared with a premium class. A user is provided with a standard class at a transmission rate lower 
than for example, a premium class and/or a high error rate. Service of an economy class is the lowest 
class in this example, and is offered at the lowest transmission rate and/or the highest error rate to a user. 

[0012] In a table 16, trains 24, 26, and 28 are listing the configuration of the option thru/or option to 
different quality of serviceability. The train 24 is listing the option of a data transfer rate about the 
number of the channels with which a user is provided for a communication link. If the number of 
channels is large, the rate of data transmission will become high. The train 26 is listing the option of a 
channel class as an analog or digital. Here, digital one gives the engine performance better than usual. A 
train 28 shows the option of an error rate as a range of an error rate. A train 30 shows a user's priority. 
[0013] The user of the highest priority is a user who cannot receive reduction in a class of service most 
easily, and the user of a low priority is a user it is easy to receive reduction in a class of service. 
Moreover, when the user's of the highest priority available system resource increases, he is a user it is 
the easiest to upgrade a class of service. It is shown whether a train 32 has the access (capacity) to which 
a user refuses reduction in a class of service. The call person with the access (capacity) which refuses 
reduction in a class of service pays a tariff too many because of the capacity, and/or whenever he uses 
the capacity, he pays a tariff too many. It is shown whether a train 34 has the volition in which a user 
accepts down grade. A train 36 shows a user's current status (condition), this train 36 shows which 
option a possible communication link property is alike, respectively, and it receives, and is offered to the 
specific user. By getting to know a user's present status, before carrying out down grade of other users 
who do not yet receive the first down grade, it can prevent performing two or more down grade to one 
user. 

[0014] The lines 40, 42, and 44 of a table 16 show the available status and the available option 
corresponding to three different users. The user of a line 40 is the customer of a premium class, as 
shown in a train 22, and although there is volition which receives down grade, there is no capacity 
refused as shown in each of trains 34 and 32. This user is a user of the group who is the easiest to 
upgrade that a priority is the highest, therefore it is the hardest to receive down grade. The present status 
is shown in the train 36 and, as for this, a user shows [ all the present ] in digital one that the channel 
whose error rate is three which are 0. 1% is accessed. It is shown that a train 24 has the volition in which 
this user accepts the down grade to 1-2 channels from three channels. It is shown that a train 26 has the 
volition in which a user receives down grade from digital one to an analog channel. It is shown that a 
train 28 has the volition in which a user receives the down grade in the error rate to 0. 1 to 0.5% of 
maximum error rate. Lines 42 and 44 show the class of available service option, and these users' current 
status to other users similarly. 

[0015] Tables 14 and 18 show the class of respectively available down grade to voice communication 
and a video communication link. These tables are the same as the table having shown the class of 
service in the data call except for the property of communication service which is different down grade 
or in case it upgrades having changed. Although the class and error rate of a channel are changed with 
the thing about data communication in a table 14 about voice communication, the option of a vocoder is 
one of the things of voice communication. A vocoder is used for encoding voice in radio. Voice with 
13K clearest vocoder is given, EVRC (enhanced variable rate coder) and 4K vocoder give the voice of 
lower legibility, and 4K vocoder gives the worst legibility. A table 18 shows the property of a 
communication channel changed for the class of service of a video communication link. As mentioned 
above, in a video communication link, an encoding option is also added besides a root option, a channel 
class option, and an error rate option. For example, it includes choosing between encodings of MPEG1 
and MPEG 2 in an encoding option (MPEG1 and MPEG 2 are standard video encoding technology). 
Here, MPEG 2 gives the better engine performance. 

[0016] Please care about that down grade performed according to the data base shown in drawing 2 can 
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be performed dynamically. That is, you may carry out in the time of the midst of a call, or initiation of a 
call. Moreover, the table of drawing 2 A, B, and C may be constituted using the call of other classes, a 
communication link property, and an option. 

[0017] Drawing 3 shows a typical wireless system. This system has the mobile exchange center (MSC) 
80 and MSC82. MSC80 is served to base stations 84 and 86. MSC82 is served to base stations 88 and 
90. These MSC 80 and 82 communicates with Public Switched Telephone Networks (PSTN) 92. 
PSTN92 gives the communication link to the local exchange carrier (LEC) 94, and this LEC94 gives the 
communication link to the end terminal 96. Each base station offers radio in the geographical field 
which surrounds a base station. In this example, it is assumed that a base station 84 offers 
communication service within a circle 98. Therefore, a base station 84 offers communication service to 
mobile stations 100 and 102 and other mobile stations in a circle 98. 

[0018] MSC 82 and 80 - each communicates with a data base 106. A data base 106 includes 
information which was explained about drawing 2 A, B, and C in the top. MSC82 communicates with a 
data base 106 on a communication link 108, and MSC80 communicates with a data base 106 on a 
communication link 1 10. Communication links 108 and 110 may be direct links, may let PSTN pass, or 
may be networks like a data network or an ATM (Asynchronous Transfer Mode) network. If either a 
base station or MSC detects lack of a network resource, down grade of which call is carried out, what 
kind of down grade is available, or in order to judge a user's current status, a data base 106 will be 
accessed. 

[0019] In the example relevant to drawing 4 , many mobile stations shall be in the circle 98 of drawing 
3 , and 90% of the resource of a base station 84 shall be used. Therefore, it is necessary to decrease a 
class of service to 1 in a circle 98, or two or more users. Drawing 4 shows the communications protocol 
between the mobile stations and base stations 84 by which down grade is carried out in a class of 
service, i.e., exchange of a message. A base station 84 detects the latency of the overload of a system 
thru/or a resource (120). Next, the user who accesses and does down grade to a data base 106 is 
identified thru/or chosen (122). The user is chosen based on the user of the lowest priority by which 
down grade is not carried out until now based on the communication link property to contribute to 
abolishing the overload of a network resource. 

[0020] As other options of down grade, you may carry out based on the status of a home user, and a 
visitor user / roaming user. In this example, the user of the line 1 12 of drawing 2 A is the lowest priority, 
and down grade is carried out first. The class of down grade is decided (124), namely, the parameter 
corresponding to the communication link property of concerns by which down grade is carried out 
newly is decided. This is performed according to the data base shown in drawing 2 as mentioned above. 
A base station 84 sends an alert message to a mobile. This alert message can include an audible-sound 
alert, a seismic coefficient alert, and a visible (visual) alert (126). It is used for telling a user about 
audible sound, a seismic coefficient, and a visible alert being the midst of down grade processing of 
service. Although this alert may be passed on an order channel like an order (forward) traffic channel, it 
may be passed on a control channel. In a mobile station, a mobile station acts as the monitor of the 
traffic and/or control channel to an alert message (128). 

[0021] A mobile station receives the alert message to which the order channel top was sent by the base 
station 84 at step 126 (130). A mobile station carries out the positive acknowledge of the reception of 
the alert by transmitting a positive acknowledge on a reverse traffic channel or a reverse channel like a 
control channel (132). A base station 84 receives the alert response (134). Refusal of down grade may be 
included in the acknowledge message from this mobile station. Although consent of down grade may be 
included, it can also be dealt with with tacit consent with there being no refusal. This refusal is good also 
by being able to make a user choose according to an alert, for example, pressing one of keys or emitting 
a command. 

[0022] If a base station 84 can receive the positive acknowledge of an alert, the base station 84 will 
judge whether it is a carrier beam for refusal in the acknowledge message. If refusal is received, the data 
base shown in drawing 2 A will be checked although it judges whether it has the capacity which a 
mobile station refuses. When it is judged that it has the capacity which receives refusal in step 136 and a 
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mobile refuses, a base station identifies another user who does down grade (122). When it is judged that 
refusal is not received or there is no refusal capacity into a data base, a base station sends an alert to a 
mobile with a new parameter (138). This new parameter shows how a quality of service is lowered. This 
parameter means dropping 1 or two or more active communication channels, using a different vocoder, 
and reducing the amount of error encoding. This message is sent to a mobile on an order channel or a 
control channel. 

[0023] In a mobile, a mobile judges whether it is a carrier beam for a new parameter from a base station 
84 (140). Step 142 will be performed if the message of a new parameter is not received. It judges 
whether the time-out (time-out) generated the mobile. If the time-out has occurred (for example, after 1 
second), a mobile will act as the monitor of the communication channel for a new alert or control 
information (128). Step 144 is performed when the message accompanied by a new parameter is 
detected at step 140. A mobile carries out the positive acknowledge of the reception of a new parameter 
by sending an acknowledge message to a base station 84 on a reverse channel or a control channel (144). 
A base station receives a positive acknowledge (146). 

[0024] A mobile and a base station apply a new parameter and change a class of service (148 150). After 
changing a parameter, a mobile and a base station return to the usual actuation. In the case of a mobile, it 
is accompanied by acting as the monitor of a traffic channel and the control channel in the case of 
communication link offer to a user, the first down grade for future down grade [ as opposed to / in the 
case of a base station, a base station continues offering a communication link to a mobile, and / other 
users ] - a carrier beam user's further down grade sake - the monitor of a system resource - it carries 
out. 

[0025] If the system resources which can be used increase in number, the same process can be used in 
order to upgrade a user's class of service to a high class. 

[0026] Providing a user with communication service is usually accompanied by utilization of two or 
more networks. Therefore, it is advantageous by combining a data base from some networks and making 
the data base access all networks to cooperate the down grade of service ranging over some networks. 
For example, in drawing 5 , the mobile terminal 100 uses the wireless network 162 for some 
communication paths, and the remaining portion of the communication path passes PSTN 174 and 
LEC178, before reaching the object terminal 198. A data base 160 can access the wireless network 162, 
and PSTN 174 and LEC178. Moreover, a data base 160 can be equipped with two or more data bases 
like a database 106. 

[0027] If the wireless network 162 carries out down grade of a user's class of service, having carried out 
down grade of the current status of a call is reflected in a data base. When PSTN174 also has materials 
shortages and needs a user's down grade, PSTN174 accesses a data base 160, down grade of the user 
using the wireless network 162 has already been carried out, and, so, it recognizes that down grade 
cannot be again carried out by PSTN174. PSTN174 will choose other users, in order to carry out down 
grade, therefore it can make fairness distribute reduction of the class of service to a user more as a result. 

[0028] Drawing 6 shows the network where some which share a data base 160 differ, in order to 
cooperate the down grade of the service offered by 1 or two or more networks. The wireless network 
(WLN) 162 communicates with a data base 160 through a link 164. The private voice network (PVN) 
166 accesses a data base 160 using a communication link 168. The private data network (PDN) 170 
accesses a data base 160 using a communication link 172. The public switched network (PSTN) 174 
accesses a data base 160 through a communication link 176. LEC178 communicates with a data base 
160 through a link 180. The asynchronous transmission mode (ATM) network 182 accesses a data base 
160 using a communication link 184. The Internet network 190 communicates with a data base 160 
through a link 194. The link between each network and a data base 160 may be a channel which passes 
through a direct communication link, 1, or two or more of other networks.- 

[0029] Drawing 7 shows a part of wireless network 162. This wireless network carries out the monitor 
of the availability of a resource, and if it is with the need, it will choose the user who accesses and does 
down grade to a data base 160 through a link 164. The wireless network 162 includes the mobile 
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exchange center 210 and a base station 220. The mobile exchange center (MSC) 210 communicates with 
PSTN174, and sends or receives a call. The call with PSTN174 is treated by the switch 222, and routing 
of this is carried out to either of the vocoders 224, 226, and 228. The output of a vocoder is transmitted 
to the interface unit 230, and this sends a call to the interface 234 of a base station 220 through a 
communication link 232. The cotton of the call from the interface unit 234 is carried out to a channel 
controller (CC) 236, and this sends a call to either of the wireless sections (radio) 238, 240, and 242. 
[0030] The output of the wireless section is added with an adder 244, is amplified with amplifier 246, 
and is sent to a mobile user through an antenna 248. The mobility management processor (MMP) 250 
located in MSC210 acts to MSC as the monitor of the resource availability of a base station. Moreover, 
MMP250 may be arranged in another location which acts to some MSC as the monitor of the base 
station corresponding to them. MMP250 acts as the monitor of the availability of a vocoder to a switch 
222. Some of vocoders can be used as the vocoder of a high rate, and they can use other vocoders as the 
vocoder of the lower rate which does not give the voice quality of not much high level rather than it 
gives high-quality voice quality. 

[003 1] If MMP250 detects lack of a ****** high rate vocoder, it will access a data base 160, will 
choose the user who does down grade to the vocoder of a low rate, and will make a high rate vocoder 
available at the user of a high priority. A bank of the vocoder corresponding to a switch 222 can be 
arranged also to a base station 220 as an alternative means of arranging to MSC210. Moreover, 
MMP250 acts as the monitor of the availability of the wireless section in a base station 220 through a 
link 232. The availability of the wireless section corresponding to a digital channel is lower than a 
threshold, and if it is difficult to provide the report person of a high priority with a digital- 
communication channel, MMP250 will choose the user who accesses a data base 160 and does down 
grade to the analog channel using the analog wireless section, and will make the digital radio section 
available at the user of a higher priority. 

[0032] Drawing 8 shows a part of communication network. This communication network transmits and 
receives a call through ports 270 and 272. An ON appearance communication link is usually performed 
through the set of physical channels 274, 276, 278, and 280 and the set 282, 284, 286, and 288 of other 
at least one physical channel, for example, channels. A switch 290 is used for offering connection 
between physical channels 274-280 and physical channels 282-288. 

[0033] Each of these physical channels can contain the virtual channel of a large number arranged at the 
time slot transmitted on each physical channel. This kind of switch is used in a network like PSTN, a 
data network, or an ATM network. The switch controller 292 acts as the monitor of the availability of 
the channel with which a specific user is provided, and the number of channels. If the number of call 
channels comes below a threshold, a controller 292 will access a data base 160 through a link 294, and 
will choose the user by whom down grade is done by reducing the number of the channels with which a 
user is provided. By reducing the number of the channels to the user as whom 1 or plurality was chosen, 
a channel with available new user and user of a higher priority increases. 
[0034] Drawing 9 shows some of Internet 190 and Internet Service Providers (ISP) 300. ISP300 
communicates with users 302, 304, and 306 through LEC308, PSTN3 10, and the cable network (CN) 
312. These users usually communicate using a modem. The signal from a user's modem is received by 
the switch 3 14 which gives connection with a bank of modems 316 and 318. The output from a modem 
is processed by the interface processor 320, and a signal is formatted according to the protocol with 
which it agrees between ISP300 and a network 322. 

[0035] A controller 324 acts as the monitor of the availability of the modem in the function and banks 
316 and 3 18 of a switch 3 14. If a controller 324 detects that the number of fast modems is below a 
threshold, it will choose the user who accesses a controller 324 through a link 326 at a data base 160, 
and does down grade. Down grade of the user is carried out by changing from a fast modem to a slow 
modem. This increases a fast modem available for the user of a higher priority. 
[0036] The interface processor 320 offers a communication link to another Internet 190 which minds a 
network 322 from ISP300. A network 322 communicates with other networks in the Internet like 
networks 324, 326, 328, and 330 through a router like routers 332, 334, 336, and 338. Moreover, each 
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network acts as the monitor of the availability of the resource again, as shown in relation to drawing 8 . 
If 1 or two or more networks detect lack of the resource for good, a network will access a data base 160 
and will choose the user as for whom service does down grade. Each network can access the direct data 
base 160 through a link like a link 340, or a network can also communicate with a data base 160 through 
the another network and another router which offer direct link access to a data base 160. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing explaining the communication system resource for good. 

[Drawing 2] The table of the content of the data base used in order to charge a user for every class of 

service. 

[Drawing 3] The block diagram of a wireless system. 

[Drawing 4] The protocol thru/or messaging sequence which changes dynamically the class of service 
with which a user is provided. 

[Drawing 5] The communication path which passes through the network where some differ. 
[Drawing 6] Drawing of some networks which access the data base of common various classes of 
service. 

[Drawing 7] A part of wireless network 

[Drawing 8] A part of communication network 

[Drawing 9] The Internet and some Internet Service Providers 

[Description of Notations] 

14, 16, 18 Table 

20 Addresser Discernment 

22 Initiation Class 

24 Rate Option 

26 Channel Class Option 

28 Error Rate Option 

30 Priority 

32 Refusal Capacity 

34 Down Grade 

36 Current Status 

40, 42, 44 Line 

80 82,210 Mobile exchange center (MSC) 

84, 86, 88, 90 Base station ) 

92 Public Switched Telephone Networlcs (PSTN) 

94 Local Exchange Carrier (LEC) 

96 And Terminal 

98 Circle 

100 102 Mobile station 
106 Data Base 

108 110 Communication link 

120 Detect Resource Overload. 

122 Choose User Who Does Down Grade. 

124 Decide Class of Down Grade. 

126 Send Alert of Audible Sound to Mobile. 

128 Mobile is Monitor about Traffic and Control Channel. 

130 Mobile Receives Alert. 

132 Mobile is Positive Acknowledge about Alert. 

134 Receive Positive Acknowledge of Alert. 

136 Refusal. 

138 Send Alert Accompanied by Parameter Change. 
140 Receive Parameter with New Mobile. 
142 Time-out. 

144 It is Positive Acknowledge about Parameter with New Mobile. 
146 Receive Positive Acknowledge. 
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148 1 50 Parameter change is applied. 

160 Data Base 

1 62 Wireless Network 

166 Private Voice Network 

170 Private Data Network 

174 Public Switched Telephone Networks (PSTN) 
178 Local Exchange Carrier (LEG) 
182 Asynchronous Transmission Mode (ATM) Network 
190 Internet 

198 The Object Terminal 

220 Base Station 

224, 226, 228 Vocoder 

232 Communication Link 

234 Interface Unit 

23 6 Channel Controller (CC) 

238, 240, 242 Wireless section 

244 Adder 

246 Amplifier 

248 Antenna 

250 Mobility Management Processor (MMP) 
270 272 Port 

274, 274, 276, 278, 280, 282, 284, 286, 288, a physical channel 

290 Switch 

292 Switch Controller 

294 Link 

300 Internet Service Provider 
302, 304, 306 User 
308 LEC 
3 10 PSTN 

3 12 Cable Network (CN) 

314 Switch 

316318 Bank 

320 Interface Processor 

322, 324, 326, 328, 330 Network 

332, 334, 336, 338 Router 

340 Link 
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